Introduction
The definitions herein are intended as general concepts. There will be exceptions to these general definitions. These definitions do not imply any specific requirements for HLA typing but are only meant to define useful terms.
Definitions of typing resolution
HLA laboratories should have a written agreement with each entity requesting HLA typing for transplantation regarding the specifications for the resolution of typing. The following terms might be used in the agreement. These definitions do not imply any specific requirements for typing; that decision is made by the HLA typing laboratory in compliance with testing standards and requirements of the test requesting entity.
Allelic resolution
The DNA-based typing result is consistent with a single allele as defined in a given version of the WHO HLA Nomenclature Report as described on the reference Web site (http://www.hla.alleles.org). 1 An allele is defined as a unique nucleotide sequence for a gene as defined by the use of all of the digits in a current allele name. Table 1 ).
High resolution
A high-resolution typing result is defined as a set of alleles that encode the same protein sequence for the region of the HLA molecule called the antigen binding site and that exclude alleles that are not expressed as cell-surface proteins. The antigen binding site includes domain 1 and domain 2 of the class I ␣ polypeptides, and domain 1 of the class II ␣ and domain 1 of the class II ␤ polypeptide chains.
Low resolution
A DNA-based typing result at the level of the digits composing the first field in the DNA-based nomenclature. Examples include: A*01; A*02. If the resolution corresponds to a serologic equivalent, this typing result should also be called low resolution.
Other levels of resolution
If high resolution cannot be obtained or if the laboratory's agreement with the entity requesting the testing limits the typing efforts to a subset of alleles, the laboratory may report its results at For personal use only. on April 12, 2017. by guest www.bloodjournal.org From a level of resolution that falls between high resolution and low resolution. Examples are to consider only those alleles expected to be found in the local population or that are designated as common and well defined. 3 A third example is typing that assigns a G group designation (eg, A*02:01:01G).
Replacement of the term "confirmatory typing"
Activities encompassed within the term "confirmatory typing" have become unclear as typing practices and matching criteria have changed over time. It is recommended that the following 2 terms be used in the place of the words "confirmatory typing" for better clarity. "Verification typing" and "extended typing" as defined in the next 2 sections describe 2 distinct activities that may be performed separately or concurrently.
Verification typing
HLA typing performed on an independent sample (or, for a cord blood unit, from an attached segment or from the unit itself) with the purpose of verifying concordance of that typing assignment with the initial HLA typing assignment. Concordance does not require identical levels of resolution for the 2 sets of typing but requires the 2 assignments to be consistent with one another.
Extended typing
HLA typing performed to add additional information to an existing HLA assignment. This additional HLA typing: (1) may include assignments at additional HLA loci (eg, to type HLA-C for an HLA-A, -B, -DRB1 typed volunteer donor) and/or (2) may include increased resolution at any previously typed HLA locus (eg, to type an individual with HLA-B serologic assignments to identify the HLA-B alleles). For some cases, extended typing will fulfill requirements for verification typing at a particular locus. In these cases, a combined term "verification/extended typing" might be used.
Format for reporting HLA assignments
HLA typing assignments must be clearly understood by the end user. HLA laboratories should have a written agreement with each transplantation entity requesting HLA typing regarding the specifications for the typing. The agreement can include the loci to be tested, the level of resolution of the typing, and the format in which Figure 1 . HLA typing resolution. The Venn diagram illustrates increasing levels of HLA typing resolution. The figure on the left shows the antigen binding site of an HLA class I molecule. High-resolution HLA typing defines the specific DNA sequence of the antigen binding site. Allelic resolution defines a single allele as defined by a unique DNA sequence for the HLA gene; in certain instances, the allele name may include synonymous DNA substitutions within the coding region, differences in the noncoding region, and changes in expression. An example of allelic resolution is A*01:01:01:01 for which synonymous DNA substitutions and differences in the noncoding region have been defined. A*02:07 is also an example of allelic resolution; this allele has not been found to have synonymous DNA substitutions or differences in the noncoding region to date. 
DEFINITIONS OF HISTOCOMPATIBILITY TYPING TERMS e181
BLOOD, 1 DECEMBER 2011 ⅐ VOLUME 118, NUMBER 23
For personal use only. on April 12, 2017. by guest www.bloodjournal.org From typing results will be reported. The typing assignments must conform with World Health Organization nomenclature for factors of the HLA system (http://www.hla.alleles.org) 1 and comply with other applicable international conventions (eg, multiple allele code definitions as designated by the National Marrow Donor Program as described by Bochtler et al 4 ). It might also include the transplant center's matching requirements if the end user requests that the laboratory evaluate the extent of matching.
Unresolved alternative assignments
It is strongly recommended that the report to the end user include all uncertainty in the typing assignment relevant to the level of resolution as stated in the written agreement. This means that genotypes and/or alleles that have not been excluded should be listed in the report. If it is not possible to provide a list of all unresolved alternatives on the report, the laboratory should indicate that alternative assignments exist and provide a rationale for the HLA assignment that is selected for inclusion in the report. The impact of any uncertainty in HLA assignments for either the potential donor or patient on matching should be addressed in the report.
Database used in interpretation of typing results
The version of the IMGT/HLA database used to interpret the HLA results should be available to the end user on request.
Reporting a string of alleles
Slashes should be used to separate a string of alternative alleles (eg, A*02:01/02:02/02:07/02:20 to mean A*02:01 or A*02:02 or A*02:07 or A*02:20). Based on resolution requirements, allele names might be truncated from the right; for example, A*02:01 is understood to include all silent substitutions, differences outside the coding region, and expression codes that begin with the digits 02:01. Left truncation leads to confusion of the allele family and allele number and thus should not be used.
Matching
When providing HLA assignments for a potential donor and patient for allogeneic transplantation, the laboratory should include a description of the matching status of the pair as defined by local, national, or international standards.
Directionality of match
The laboratory may wish to refer to directionality (or vector) of the mismatch in cases where the patient or a potential donor is homozygous at a locus or has a nonexpressed allele. If the patient is homozygous and 1 of the HLA assignments is identical to an assignment of the heterozygous donor (eg, patient A*01:01:01:01, potential donor A*01:01:01:01, A*23:01), the mismatch may be referred to as a mismatch in the host-versus-graft vector direction. If the potential donor is homozygous and 1 of the HLA assignments is identical to an assignment of the heterozygous patient, the mismatch may be referred to as a mismatch in the graft-versus-host vector direction. 
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